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   One of the main research areas on the theory of partial differential equations is the 
well–posedness issue on the Cauchy problems, that is, existence of solutions, uniqueness of 
solutions and continuous dependence of initial data. In this thesis, we show the existence and 
uniqueness of a solution and establish the well–posedness to the Cauchy problem of a 
convection–diffusion equations in uniformly local Lebesgue spaces and amalgam spaces. Uniformly 
local Lebesgue spaces is a space of functions which have the property that their elements have some 
uniform size when measured in balls of fixed radius but arbitrary center. Uniformly local Lebesgue 
spaces unlike the usual Lebesgue spaces, since the class of compact supported smooth function is 
not dense and the heat semigroup cannot generate C_0–semigroup. On the other hand, amalgam 
spaces decouple the connection between local and global properties, which is inherent in the 
definition of usual Lebesgue spaces.  
    In Chapter 2, we introduce some well–known inequalities and some properties of uniformly local 
Lebesgue spaces and amalgam spaces. Furthermore, we introduce dissipative estimates for the heat 
kernel in uniformly local Lebesgue spaces, which plays an important role in Chapter 3. 
    In Chapter 3, we obtain the well–posedness of the Cauchy problem in uniformly local Lebesgue 
spaces in the frame work of mild solutions, where the mild solutions is defined as the integral 
equations involving the heat semigroup. In particular, the well–posedness obtain in critical spaces. 
   In Chapter 4, we obtain a priori estimate, a difference estimate and reconstruct 
DeGiorgi–Nash–Moser’s estimate of the solutions in uniformly local Lebesgue spaces and show the 
existence and uniqueness of the weak solutions with the boundedness estimate of the initial value 
problem with Dirichlet boundary condition.  
   To further develop of the above researches in Chapter 5 we consider the results corresponding to 
the above two results in (Wiener–) amalgam spaces, which is the real interpolation spaces between 
the general Lebesgue spaces and the uniformly local Lebesgue spaces, and the existence and 
uniqueness of the weak solutions also obtain in the real interpolation spaces by the similar 
































した。これらの成果は本文 4 章, 3 章，5 章にそれぞれ記述され本博士論文の中核をなす。以上に
述べた成果は申請者が、自立して研究活動を行うに必要な高度の研究能力と学識を有すること
を示している。したがって，Md  Rabiul Haque 提出の博士論文は，博士（理学）の学位論文
として合格と認める。 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
